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SITE CHARACTERIZATION/REMEDIAL INVESTIGATION PLANS 

FOR THE ROCKY FLATS PLANT 

I NTRODDCT I ON 

T h i s  document summar izes  ongoing i n v e s t i g a t i o n  a c t i v i t i e s  a t  

t h e  a r e a s  of t h e  Rocky F l a t s  P l a n t  p o t e n t i a l l y  c o n t a m i n a t e d  w i t h  

h a z a r d o u s  o r  r a d i o a c t i v e  m a t e r i a l s .  T h e s e  e n v i r o n m e n t a l  

a c t i v i t i e s  a r e  a n  o u t g r o w t h  of t h e  U n i t e d  S t a t e s  E n v i r o n m e n t a l  

P r o t e c t i o n  Agency ru l e s  a n d  r e g u 1 a t i o n s . g o v e r n i n g  h a z a r d o u s  

waste.  T h e s e  r u l e s  a n d  r e g u l a t i o n s  f a l l  i n t o  two b r o a d  

c a t e g o r i e s :  t h e  R e s o u r c e  C o n s e r v a t i o n  a n d  R e c o v e r y  A c t  (RCRA)  

r e g u l a t i o n s  g o v e r n i n g  u s e ,  o p e r a t i o n ,  m a i n t e n a n c e ,  c o r r e c t i v e  

' 

a c t i o n  and e v e n t u a l  decommiss ioning  ( c l o s u r e )  of haza rdous  waste 

management  a r e a s  o p e r a t i n g  i n  November 1980 a n d  l a t e r ;  a n d  t h e  

Comprehensive Envi ronmenta l  Response,  Compensation, and L i a b i l i t y  

A c t  ( C E R C L A )  g o v e r n i n g  t h e  i n v e s t i g a t i o n  a n d  c l e a n - u p  o f  

h a z a r d o u s  waste d i s p o s a l  s i t e s  t h a t  c e a s e d  o p e r a t i o n  p r i o r  t o  

November 1980. T h e  U n i t e d  S t a t e s  D e p a r t m e n t  of E n e r g y  (DOE)  

f a c i l i t i e s  (of which t h e  Rocky F l a t s  P l a n t  is one )  o p e r a t e  under  

a p o l i c y  of f u l l  c o m p l i a n c e  w i t h  a p p l i c a b l e  e n v i r o n m e n t a l  

r e g u l a t i o n s  w h i l e  c o n d u c t i n g  t h e i r  m i s s i o n .  DOE f u l f i l l s  t h i s  

r e s p o n s i b i l i t y  t h r o u g h  t h e  u s e  o f  DOE o r d e r s  t h a t  a d d r e s s  t h e  

l e t t e r  and  i n t e n t  of a number of e n v i r o n m e n t a l  r e g u l a t i o n s  

i n c l u d i n g  RCRA and CERCLA. DOE developed a program t o  i m p l e m e n t  

RCRA a n d  C E R C L A  a c t i v i t i e s  a t  i n a c t i v e  s i t e s  c a l l e d  t h e  

C o m p r e h e n s i v e  E n v i r o n m e n t a l  Asses smen t  a n d  R e s p o n s e  P r o g r a m  

(CEARP). The Rocky F l a t s  P l a n t  is one of s e v e r a l  DOE f a c i l i t i e s  

be ing  e v a l u a t e d  under t h e  CEARP program. 
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On July 31, 1986, a Compliance Agreement was signed by 

representatives of the DOE, the EPA, and the State of Colorado 

regarding which agencies have authority to regulate environmental 

activities at the Rocky Flats Plant. This Compliance Agreement 

gave the EPA and the Colorado Department of Health (CDH) 

authority to regulate hazardous and radioactive mixed waste (a . 

waste that has both chemically hazardous constituents and low 

levels of radioactivity) activities at Rocky Flats. T h e  

Compliance Agreement ties specific tasks defined in either the 

regulations or the Compliance Agreement to aggressive 

implementation schedules at Rocky Flats. 

CEARP investigations at Rocky Flats are being integrated with 

Compliance Agreement tasks addressing both RCRA and CERCLA 

issues. Environmental activities, whenever discussed in this 

document, will f i r s t  be presented with the CEARP name followed by 

the equivalent CERCLA or RCRA name in parentheses. 

OVERVIEW OF THE CEARP PROGRAM 

CEARP is being implemented in five phases. The Phase I, 

Installation Assessment (CERCLA Preliminary Assessment, RCRA 

Preliminary Facility Assessment), has already been completed at 

Rocky Flats. This phase evaluated current compliance w i t h  

environmental laws and ascertained the magnitude of potential 

environmental concerns. CEARP Phase 2, Site Characterization 
I (CERCLA Remedial Investigation, RCRA Assessment Monitoring), will i 
~,,? complete the environmental evaluation of potential environmental 

I 

concerns identified in CEARP Phase 1, and plan and carry out 
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s a m p l i n g  p r o g r a m s ,  as  r e q u i r e d ,  t o  c h a r a c t e r i z e  p o t e n t i a l  

c o n t a m i n a n t  s o u r c e s  and e n v i r o n m e n t a l  pathways. CEARP P h a s e  3 ,  

T e c h n o l o g y  A s s e s s m e n t  (CERCLA F e a s i b i l i t y  S t u d y ) ,  w i l l  d e v e l o p  

x r e m e d i a l  a c t i o n  p l a n s  t o  m i t i g a t e  e n v i r o n m e n t a l  p r o b l e m s  

i d e n t i f i e d  a s  n e e d i n g  c o r r e c t i o n  i n  CEARP P h a s e  2 ,  a n d  w i l l  

.. . . 
-.I.' 

s u g g e s t  t h e  b e s t  r emed ia l  a l t e r n a t i v e  t o  t h e  EPA and  CDH for 

t h e i r  s e l e c t i o n .  CEARP Phase 4 ,  Remedial  Act ion  (CERCLA Remedial 

D e s i g n  a n d  A c t i o n ,  RCRA C o r r e c t i v e  A c t i o n ) ,  w i l l  i m p l e m e n t  

s e l e c t e d  s i t e - s p e c i f i c  r e m e d i a l  a c t i o n s  i d e n t i f i e d  i n  CEARP Phase  

3. CEARP P h a s e  5 A s s e s s m e n t  a n d  V e r i f i c a t i o n  ( C E R C L A  

I n s p e c t i o n / M o n i t o r i n g )  w i l l  d o c u m e n t  t h e  a d e q u a c y  of r e m e d i a l  

a c t i o n s  c a r r i e d  o u t  u n d e r  CEARP P h a s e  4 and  p lan  f o r  c o n t i n u e d  

m o n i t o r i n g  requirements. 

*-:- 

SUMMARY OF SITE CHARACTERIZATION PLANS (COMPLIANCE AGREEMENT TASK 
3 . 8 )  

On F e b r u a r y  16, 1987, d o c u m e n t s  o u t l i n i n g  t h e  CEARP P h a s e  2 

p r o g r a m  a t  t h e  Rocky F l a t s  P l a n t  were s u b m i t t e d  t o  t h e  EPA a n d  

t h e  Colorado Department of Hea l th .  Imp lemen ta t ion  of CEARP Phase  

2 a c t i v i t i e s  h a s  a l r e a d y  begun. CEARP uses a t h r e e - t i e r e d  

approach i n  p r e p a r i n g  Phase  2 P l a n s :  t h e  CEARP Generic Moni to r ing  

P lan  (CGMP), t h e  I n s t a l l a t i o n  Generic Moni tor ing  P l a n  ( I G M P ) ,  and 

t h e  S i t e  S p e c i f i c  Moni tor ing  P l a n s  (SSMPs). 

The  CGMP s e r v e s  a s  a g e n e r a l  o u t l i n e  for a l l  w o r k  t o  be  d o n e  

a t  any  DOE s i t e  r e q u i r i n g  CEARP Phase 2 a c t i o n s .  The  CGMP s e r v e s  

a s  a g e n e r i c  documen t  f r o m  w h i c h  s p e c i f i c  p r o c e d u r e s  f o r  a 

p a r t i c u l a r  f a c i l i t y  a r e  developed. 

T h e  I G M P p r o v i d e s  g u i d e l i n e s  f o r  a l l  w o r k  t o  be c o n d u c t e d a t a  
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particular DOE facility. The IGMP is a derivative of the CGMP 

and serves to guide development of plans to characterize any 

particular area of a DOE facility. The IGMP for the Rocky Flats 

Plant has been developed as the Comprehensive Source and Plume 

ChaEacterization Plan in accordance with Task 3 . 8  of the 

Compliance Agreement. 

The SSMPs serve as work plans for performing Site 

Characterizations (CERCLA Remedial Investigations, RCRA 

Assessment Monitoring) for all sites at a DOE facility. The 

SSMPs for Rocky Flats are being developed from the IGMP. The SSMP 

submitted February 16, 1987, serves as the Work Plan for Remedial 

Investigations and Feasibility Studies f o r  units identified as 

potentially major contributors to groundwater contamination, 

including the high priority sites, in accordance with Task 3.8 of 

the Compliance Agreement. The CEARP Site Characterization Plan 

contains six parts: Synopsis, Sampling Plan, Technical Data 

Management Plan, Health and Safety P l a n ,  Quality 

Assurance/Qdality Control (QA/QC) Plan, and a Feasibility Study 

Plan. The CEARP Sampling Plan provides the basic components of 

sample/measurement collection and analysis fo r  each unit at the 

Rocky Flats Plant. The purpose of the Technical Data Management 

Plan is to provide a structured and organized framework in which 

to identify and document contaminants in the Rocky Flats Plant 

environs. It further ensures that necessary information for 

~ 

preparation of Site Characterization (CERCLA Remedial 

Investigations, RCRA Assessment Monitoring) and Technological 

Assessments (CERCLA Feasibility Studies) are available, and that 

specific reporting requirements are met. The purpose of the 

5122- 
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Health and S a f e t y  Plan i s  t o  ensure t h a t  human exposure t o  t ox ic  

m a t e r i a l s  and r a d i a t i o n  a r e  a s  low a s  reasonably  achievable.  The 

QA/AC Plan i s  designed t o  achieve  s p e c i f i c  d a t a  q u a l i t y  goa l s  f o r  

S i t e  I n v e s t i g a t i o n s  ( C E R C L A  R e m e d i a l  I n v e s t i g a t i o n s ,  R C R A  

Assessment  M o n i t o r i n g ) .  T h e  p u r p o s e  o f  t h e  F e a s i b i l i t y  S t u d y  

Plan is t o  develop and e v a l u a t e  a l t e r n a t i v e  remedia l  a c t i o n s  i n  

terms of c o s t ,  f e a s i b i l i t y  of proposed  e n g i n e e r i n g ,  e x t e n t  of 

p r o t e c t i o n  t o  p u b l i c  h e a l t h  a n d  t h e  e n v i r o n m e n t ,  a n d  

environmental  impacts  dur ing  or remaining a f t e r  implementation. 

Sampling a t  any CEARP DOE f a c i l i t y  ( i n c l u d i n g  Rocky F l a t s )  is  

conducted i n  s t ages ,  i n  which t h e  r e su l t s  from t h e  previous s t a g e  

of s a m p l i n g  a r e  used t o  d e s i g n  t h e  n e x t  s t a g e .  T h i s  i t e r a t i v e  

p r o c e s s  i n c o r p o r a t e s  t h e  e x p e r i e n c e  and knowledge g a i n e d  f rom 

each  s t a g e  t o  min imize  t h e  t o t a l  n u m b e r  of  s a m p l e s  r e q u i r e d  t o  

a d e q u a t e l y  c h a r a c t e r i z e  t h e  s i t e  and t o  p r o v i d e  t h e  n e c e s s a r y  

da t a  base t o  prepare  f e a s i b i l i t y  s t u d i e s  f o r  a l t e r n a t i v e  remedia l  

a c t i o n s .  

ROCKY FLATS PHASE 2 WORK 

T h e  o b j e c t i v e s  o f  C E A R P  P h a s e  2 S i t e  C h a r a c t e r i z a t i o n  

a c t i v i t i e s  (CERCLA Remedia l  I n v e s t i g a t i o n s )  a t  R o c k y  F l a t s  a r e  

t o :  

-ve r i fy  and c h a r a c t e r i z e  contaminant sou rces  

- d e t e r m i n e  t h e  p r e s e n t  a r e a l  and v e r t i c a l  e x t e n t  of  
contamination 

- e s t i m a t e  t h e  p o t e n t i a l  f o r  c o n t a m i n a n t  m i g r a t i o n  
( inc luding  r a t e  and d i r e c t i o n )  t o  suppor t  r i sk  assessment  
s t u d i e s  

- s u p p o r t  t h e  t e c h n o l o g i c a l  a s s e s s m e n t s  ( f e a s i b i l i t y  

5 
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studies) of alternative response actions, including 
the alternative of "no action," and 

-support identification of long term monitoring and 

The high priority sites at Rocky Flats are located in an area 

verification requirements, as appropriate 

knawn as the 881 Hillside Area. The 881 Hillside Area is 

proposed as the high priority area because of the concentrations 

of volatile organic compounds present in the groundwater, the 

relatively high permeability of the soils in the area, and the 

proximity to one of the surface drainages. The other areas for 

which remedial investigation plans were prepared as part of the 

Rocky Flats SSMP are the: 903 Pad Area, the Mound Area, and the 

East Burial Trenches Area. These other areas also appear to be 

sources of groundwater contamination. 

The solar ponds and present landfill are RCRA regulated units 

undergoing closure. Closure, which is a RCRA-regulated activity, 

is intended to control, minimize or eliminate, to the extent 

necessary to protect human health and the environment from the 

escape of hazardous waste and hazardous waste constituents after 

closure of the unit. Site characterization plans were prepared 

and are being implemented for the solar ponds and landfill areas 

because of RCRA closure schedules. 

Investigations at each site can be divided into source 

characterization, a n d  m i g r a t i o n  p a t h w a y  and p l u m e  

characterization (the extent and magnitude of groundwater 

contamination). Source characterization is an attempt to define 

the source and quantity of any' contaminant that may potentially 

be affecting groundwater quality. Source characterization 

consists of geophysical surveys, soil gas surveys and soil/waste 

6 
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s a m p l i n g .  D e t e r m i n a t i o n  o f  t h e  e x t e n t  and  m a g n i t u d e  of 

groundwater contamination i n c l u d e s  geophysical  surveys,  s o i l  g a s  

s u r v e y s . ,  s o i l  s a m p l i n g ,  m o n i t o r  w e l l  i n s t a l l a t i o n ,  a n d  

g r o u n d w a t e r  sampl ing .  S u r f a c e  w a t e r  and s e d i m e n t  s a m p l i n g  i s  

also being conducted a t  t h e  Rocky F l a t s  P l a n t  t o  a i d  i n  d e f i n i n g  

t h e  e x t e n t  and magni tude  of s u r f a c e  w a t e r  c o n t a m i n a t i o n  and 

s u r f a c e  water - groundwater  c o n t a m i n a t i o n .  All CEARP P h a s e  2 

s i t e  c h a r a c t e r i z a t i o n s  (CERCLA Remedial  I n v e s t i g a t i o n s ,  RCRA 

Assessment  Monitoring) w i l l  be implemented u s i n g  a n  i n t e g r a t e d  

a p p r o a c h ,  i n  which g e o p h y s i c a l  and s o i l  g a s  s u r v e y  r e s u l t s  a r e  

used t o  d i r e c t  s o i l  and groundwater sampling e f f o r t s .  Detailed 

p r o c e d u r e s  f o r  i m p l e m e n t a t i o n  of a l l  a s p e c t s  of t h e  r e m e d i a l  

i n v e s t i g a t i o n s  are  c o n t a i n e d  i n  t h e  p l a n s  s u b m i t t e d  t o  t h e  EPA 

and CDH on February 1 6 ,  1987. 

A t t a c h e d  t o  t h i s  summary a r e  o u t l i n e s  of t h e  P h a s e  2 CEARP 

documents: t h e  I n s t a l l a t i o n  Generic Monitoring Plan and t h e  S i te  

S p e c i f i c  Monitoring Plan. 

The f o l l o w i n g  s e c t i o n s  p r e s e n t  a d e s c r i p t i o n  of t h e  h i g h  

p r i o r i t y  a r e a  (881. H i l l s i d e  Area), and d e s c r i p t i o n s  of the o the r  

a r e a s  w h i c h  a p p e a r  t o  be c o n t r i b u t o r s  t o  g r o u n d w a t e r  

con t ami na t ion. 

881 HILLSIDE AREA 

The 881 H i l l s i d e  Area has been t h e  s i t e  of va r ious  s p i l l s  and 

d i s p o s a l  o p e r a t i o n s  d u r i n g  t h e  h i s t o r y  of t h e  p l a n t .  T h e  t e n  

h i g h  p r i o r i t y  s i t e s  t h a t  make up t h e  881 El i l ls ide Area a r e :  an 

o i l  s l u d g e  p i t ,  a c h e m i c a l  b u r i a l  a r e a  c o n t a i n i n g  unknown 

sl zz 7 

. ,  . .  . .  . 
-. 



MOUND AREA 

The Mound Area i s  composed of t h e  f o l l o w i n g  s i t e s :  T r e n c h  T-1, 

t h e  Mound Area S i t e ,  o i l  b u r n  p i t  n u m b e r  2 ,  a n d  a p a l l e t  b u r n  

s i t e .  T r e n c h  T-1 was u s e d  f r o m  1 9 5 2  u n t i l  1 9 6 2  f o r  d i s p o s a l  of 

125 drums f i l l e d  w i t h  d e p l e t e d  uranium chips (depleted uranium is  

u r a n i u m  f rom w h i c h  f i s s i l e  r a d i o a c t i v e  m a t e r i a l s  h a v e  l a r g e l y  

b e e n  r e m o v e d )  c o a t e d  w i t h  s m a l l  a m o u n t s  of l a t h e  c o o l a n t .  The  

. Mound Area S i t e  was u s e d  from 1 9 5 4  u n t i l  1 9 5 8  for d i s p o s a l  of 

1 4 0 5  d r u m s  of d e p l e t e d  u r a n i u m  a n d  b e r y l l i u m  wastes ,  t h e  d r u m s  

were removed b e t w e e n  1 9 6 7  a n d  1 9 7 0  and  s h i p p e d  o f f s i t e  for 

d i s p o s a l .  O i l  b u r n  p i t  number  2 was used  t o  b u r n  o i l  s l i g h t l y  

c o n t a m i n a t e d  w i t h  u r a n i u m ,  t h e  p i t  was e x c a v a t e d  t o  a d e p t h  of 

a p p r o x i m a t e l y  5 fee t  i n  1978 and t h e  wastes sh ipped  o f f s i t e  f o r  

d i s p o s a l .  T h e  p a l l e t  b u r n  s i t e  was  u s e d  i n  1 9 6 5  t o  d e s t r o y  

p o s s i b l y  c o n t a m i n a t e d  wooden p a l l e t s .  A s c h e d u l e  f o r  r emed ia l  

i n v e s t i g a t i o n  of t h e  Mound Area is  found i n  Figure 1. 

EAST TRENCHES AREA 

T h e  Eas t  T r e n c h e s  Area c o n s i s t s  of  n i n e  b u r i a l  t r e n c h e s  

(Trenches T-3 through T-11). The t r e n c h e s  were u s e d  from 1954 t o  

1968 f o r  d i s p o s a l  of depleted u r a n i Q m ,  f l a t t e n e d  d e p l e t e d  uranium 

a n d  p l u t o n i u m  c o n t a m i n a t e d  d r u m s ,  and  s a n i t a r y  sewage  s l u d g e .  

T r e n c h  T-3 r e c e i v e d  r a d i o a c t i v e l y  c o n t a m i n a t e d  f l a t t e n e d  d r u m s  

and s u b s t a n t i a l  q u a n t i t i e s  of s a n i t a r y  sewage s ludge .  T renches  

T-4 and T-11 a l s o  c o n t a i n  some uranium and p lu ton ium c o n t a m i n a t e d  

p l a n k s  f rom t h e  s o l a r  e v a p o r a t i o n  ponds  a n d  s a n i t a r y  s e w a g e  

s l u d g e .  The  t r e n c h e s  a r e  c o v e r e d  w i t h  soil. A s c h e d u l e  f o r  

9 
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remedial investigation of the East Trenches is found in Figure 1. 

PRESENT LANDFILL AREA 

The Present Landfill Area consists of the present landfill and 

two other sites on the hillsides east of the landfill discussed 

below. 

Operations at the present landfill began in 1968. Operational 

procedures have evolved over the life of the landfill. Most of 

the 20 to 30 cubic yards of waste historically delivered to the 

landfill each day w a s  office trash. Small quantities of 

hazardous materials including solvents and paints were 

incorporated into the landfill along with construction debris and 

shop wastes. These practices were halted in November of 1986. 

Three trenches were operated in the vicinity of the landfill 

for disposal of sanitary sewage sludge contaminated with uranium 

and possibly plutonium. 

A schedule for planned work in this area is found in the 

Present Landfill Closure Plan submitted to the EPA and the 

Colorado Department of Health on November 28, 1986, in the Rocky 

Flats Plant Post - Closure Care Permit Application. 

SOLAR EVAPORATION PONDS AREA 

The Solar Evaporation Ponds Area consist of three separate 

Pond 207B is separated into three ponds: 207A, 207B, and 207C. 

sectors (north, central, and south). Ponds 207A and 207C contain 

low-level radioactive liquid process wastes (high in nitrate) 

being held for evaporation, treatment and solidification. Pond 

207B North receives groundwater pumped from the interceptor 



t r e n c h  n o r t h  of t h e  s o l a r  ponds ,  Pond 207B Center c o n t a i n s  

t r e a t e d  s a n i t a r y  wastewater from t h e  t r e a t m e n t  p l an t .  Fond 207B 

S o u t h  is c u r r e n t l y  empty.  The s o l a r  e v a p o r a t i o n  ponds  w e r e  

c o n s t r u c t e d  i n  s e p a r a t e  phases  be tween 1953 and 1970. 

I n * a d d i t i o n  t o  t h e  h igh  n i t r a t e ,  low- leve l  r a d i o a c t i v e  p r o c e s s  

waste a n d  t h e  t r e a t e d  a luminum h y d r o x i d e  waste,  t h e  s o l a r  

e v a p o r a t i o n  ponds have r e c e i v e d  s a n i t a r y  sewage s ludge ,  l i t h i u m  

meta l ,  sodium n i t r a t e ,  f e r r i c  c h l o r i d e ,  l i t h i u m  c h l o r i d e ,  

s u l f u r i c  a c i d ,  ammonium p e r s u l f a t e ,  h y d r o c h l o r i c  a c i d ,  n i t r i c  

a c i d ,  hexava len t  chromium and c y a n i d e  s o l u t i o n s .  To t h e  g rea t e s t  

e x t e n t  possible,  o i l s  and s o l v e n t s  were n o t  s e n t  t o  t h e  ponds so 

t h a t  surface scum would n o t  hamper evapora t ion .  

A s e r i e s  of t r e n c h e s  a n d  d r a i n s  was  c o n s t r u c t e d  on t h e  n o r t h  

f a c i n g  slope below t h e  ponds t o  collect  l eakage  between 1971 a n d  

1981. Because of v a r i o u s  c o n s t r u c t i o n  p r o j e c t s  i n  t h e  area, only 

t h e  most  r e c e n t  f r e n c h  d r a i n ,  constructed i n  1981, i s  f u n c t i o n a l .  

T h i s  s y s t e m  more t h a n  c o v e r s  t h e  e a s t - w e s t  d i m e n s i o n s  of t h e  

ponds and a p p e a r s  t o  be e f f e c t i v e  i n  c o l l e c t i n g  t h e  seepage, 

A s c h e d u l e  f o r  f u t u r e  work a t  t h e  S o l a r  Evapora t ion  Ponds Area 

i s  f o u n d  i n  t h e  S o l a r  Ponds  C l o s u r e  P l a n  s u b m i t t e d  t o  t h e  E P A  a n d  

t h e  Colorado Department of H e a l t h  on March 1, 1987. 
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